Do Clinical Factors Affect Microbial Engraftment After Fecal Microbiota Transplantation in Recurrent
Methods. Patients undergoing FMT for rCDI via colonoscopy were enrolled. Clinical data and stool were collected pre-and 8 weeks post-FMT. Microbial profiles were assessed by 16S rRNA sequencing. Difference in microbial alpha and β-diversity between groups was determined. Significance testing was assessed using MannWhitney-Wilcoxon and PERMANOVA tests. The Jensen Shannon divergence (JSD) between donor and their recipient post-FMT was used as a measure of engraftment. The association of clinical factors on engraftment was evaluated by linear regression.
Results. A total of 12 patients received an FMT from 12 unique donors. The efficacy rate was 92%. Mean recipient age was 60 years (range: 33-87) with more females (7/12).
Recipients pre-FMT alpha diversity was significantly lower compare to donors (P = 0.04, Figure 1a) . This difference dissipated post-FMT (P = 0.67). On β-diversity analysis, the recipients pre-FMT samples clustered separately from their post-FMT samples (P = 0.01, Figure 1b) , with the post-FMT samples shifting closer to the donor samples. Proteobacteria was dominant in patients' pre-FMT samples and were substantially reduced post-FMT, combined with an expansion in Bacteroidetes (Figure 2) .
On linear regression analysis, clinical factors (age, sex, previous recurrent CDI episodes, inflammatory bowel disease, proton pump inhibitor, immunosuppression, previous anti-CDI antibiotic courses, probiotics) were not significantly associated with engraftment outcomes.
Conclusion. There is a significant and durable shift in recipients' microbial profile to resemble their donor post-FMT. Recipients' pre-FMT clinical factors did not significantly affect microbial engraftment. Future metagenomic studies may help elucidate whether clinical factors impact engraftment. Background. The intestinal microbiome modulates local and systemic immune responses and may impact clinical outcomes. However, there are few studies in pediatric patients. We conducted a cross-sectional study of fecal microbiomes in hospitalized children on a single inpatient unit at Children's Hospital at Montefiore, Bronx, New York in 2016-2017 to test the hypothesis that "high-risk" children with chronic illnesses (cancer, transplant and sickle cell disease [SCD]) have decreased microbial diversity and higher rates of asymptomatic colonization with C. difficile compared with children hospitalized on the same ward but without similar risk factors.
Intestinal Microbiome Changes Associated with Immune Status and Clostridium difficile Colonization in Hospitalized Children
Methods. Stool was collected within 72 hours of admission from patients who provided consent and assayed for C. difficile colonization by glutamate dehydrogenase (GDH); microbiome analysis was performed by 16S rRNA sequencing. Clinical and demographic data were obtained from the EMR.
Results. One hundred and six unique patients provided a sample for analysis. Sixtynine were categorized as high-risk, including 32 SCD patients. C. difficile colonization rates were 22% and 19% in the high-risk and low-risk groups, respectively, but highest in the subset of SCD patients on penicillin prophylaxis (33%). The high-risk group had a trend toward lower microbial diversity than controls, and SCD patients exhibited a diversity index greater than other high-risk patients. Antibiotic use in the last 3 months and PPI use were associated with decreased microbial diversity across the entire study population (P = 0.004, P = 0.007, respectively). Among children with SCD, those on penicillin prophylaxis had a trend toward decreased alpha diversity while folic acid was associated with increased diversity (P = 0.02). SCD patients had greater quantities of Bacteroides and Parabacteroides and fewer Escherichia and Shigella than the other cohorts.
Conclusion. SCD and penicillin prophylaxis might be risk factors for C. difficile colonization and intestinal dysbiosis. The implications of these findings require further, longitudinal study.
Disclosures. All authors: No reported disclosures. Background. Antibiotics can damage the gut microbiome leading to overgrowth of pathogens and provide selective pressure for emergence of antibiotic resistance. SYN-004 (ribaxamase) is a clinical-stage β-lactamase formulated for oral delivery intended to degrade certain β-lactam antibiotics in the GI tract to preserve the gut microbiome. Ribaxamase was evaluated in a phase 2b clinical study that met its primary endpoint of significantly reducing C. difficile infection in patients treated with IV ceftriaxone and demonstrated protection of the gut microbiome with reduced emergence of antibiotic resistance. Ribaxamase is intended for use with IV penicillins and cephalosporins, but does not degrade carbapenems. Β-lactamase-mediated microbiome protection was expanded to include oral and carbapenem antibiotics.
Oral β-Lactamase Therapies Prevent
Methods. For use with oral β-lactams, a ribaxamase formulation, SYN-007, was engineered for release in the lower small intestine, distal to the site of antibiotic absorption. For use with IV carbapenems, SYN-006, a novel metallo-β-lactamase, was formulated for oral delivery. SYN-007 (10 mg, PO, TID) was evaluated in dogs treated with oral amoxicillin (40 mg/kg, PO, TID) for 5 days. SYN-006 (50 mg, PO, QID) was evaluated in pigs treated with ertapenem (30 mg/kg, IV, SID) for 4 days. Serum antibiotic levels were measured and fecal DNA whole-genome shotgun sequence analyses were performed.
Results. In dogs and pigs, systemic antibiotic levels were not significantly different ±SYN-007 or SYN-006. Fecal DNA metagenomics analyses demonstrated that oral amoxicillin and IV ertapenem resulted in significant changes to the gut microbiome. SYN-007 and SYN-006 attenuated microbiome damage and reduced emergence of antibiotic resistance.
Conclusion. Ribaxamase, SYN-007, and SYN-006 have the potential to protect the commensal gut microbiota from antibiotic-mediated collateral damage and to mitigate emergence and spread of antibiotic resistance, thereby broadening the utility of this prophylactic approach to include all classes of β-lactam antibiotics, delivered both systemically and orally. Antibiotic inactivation represents a new paradigm for preservation of the gut microbiome and reduction of antibiotic resistance.
